Neurotensin. Immunohistochemical localization in central and peripheral nervous system and in endocrine cells and its functional role as neurotransmitter and endocrine hormone.
The present study attempts to compile information on the possible physiologic role of the endogenous peptide neurotensin (NT) as a hormone and/or neurotransmitter. The methodological approach is immunohistochemical localization of NT in the entero-endocrine system as well as in the central and peripheral nervous systems. The results found in the three systems are first related to the pharmalogical and physiological findings in the literature. Subsequently their significance is discussed for each organ separately before attempting a final overall interpretation. Briefly, the present study reveals the following essential findings: The occurrence and distribution of NT-IR entero-endocrine cells (N-cells) in different mammals including man, as well as in representative members of all classes of vertebrates and higher invertebrates, are analyzed and evaluated morphometrically. The NT-IR cells in all investigated species are demonstrated to be of the open type. The innervation of paravertebral and prevertebral ganglia by NT-IR fibers is described; at least a portion of these fibers is thought to originate in NT-IR perikarya of the substantia intermedia of the spinal cord. The involvement of these NT-IR fibers in the regulation of systemic blood flow (hypertension) is suggested. The existence of NT-IR innervation of the gastro-intestinal tract is considered to be a general phenomenon. This notion is reaffirmed by phylogenetic investigation of the NT-IR enteric nerves. The pharmacological effects of NT in different portions of the gastro-intestinal tract, reported in the literature are related to the immunohistochemical localization of NT. In light of the present results, some of the effects of NT which were previously considered to be of an endocrine or paracrine nature - such as contraction of the guinea-pig ileum - are interpreted as effects of NT of neuronal origin. The specific NT-IR innervation of target cells in the exocrine pancreas (vascular smooth muscle, acinar cells) is demonstrated, and participation of NT-IR nerve fibers in regulation of the secretion of pancreatic juice is postulated. The innervation of the heart (coronary vasculature, myocardium, conduction system) by NT-IR fibers is demonstrated in various mammals and for the first time also in man. The cardiac NT-IR nerve fibers are thought to be the cytological substrate for different NT effects on heart action (coronary vasoconstriction, positive inotropy and chronotropy) reported in the literature.(ABSTRACT TRUNCATED AT 400 WORDS)